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(71) We, INTERFIX LIMITED, a 
Company incorporated under the Laws of 
Hong Kong, CMohnson. Stokes & Master. 
Alexandra House. 16/20 Chater Road, 
5 Hong Kong, do hereby declare the inven- 
tion, for which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly de- 
scribed in and by the following statement:. 
10 This invention relates to bone screws; that 
is, those surgical fastenings by which two 
pieces of bone may be held together. 
Although usable in many forms of bone 
connection, bone screws of the kind under 
15 consideration, while not restricted thereto, 
are particularly useful in cross fixation of 
fractured or severed bone fragments. 

In almost all bone connections of the kind 
under consideraton, it is essential for the 
20 fractured surfaces to be united to be brought 
into closely contacting mutual confronta- 
tion. This intimacy of contact « usually 
referred to as "compression . The actual 
need is for the fractured surfaces to be in 
25 close, well-fitting contact and to be so held 
during the healing process. In practice the 
simplest way of ensuring this close contact 
is, where practicable, to apply a compress- 
ive loading to the bone portions in a 
30 direction substantially normal to the trac- 
ture faces. . . . -Bt 

Hitherto, standard bone screws have been 
of two typical forms. One of these has a 
thread only at its leading end. the head at 
35 the trailing end being separated from the 
thread by a smooth, cylindrical shank. It will 
be clear that such a bone screw, by thread- 
ing wholly in the remote bone fragment and 
extending freely through the near fragment. 
40 can provide compressive action upon the 
fractured faces to be united. 

The second type of bone screw has a stem 
or shaft threaded over its full length. Such a 
screw can only be used to apply compression 
45 between two bone fragments if the near 



fragment is "over drilled" so that the thread 
engages solely in the remote fragment, the 
near fragment being free to move over the 
stem of the screw dunng insertion. 

In both these cases it will be clear that this 50 
saining of compressive action is achieved at 
the expense of subjecting the bone surface 
immediately below the screw head to con- 
centrated bearing loads, and also at the 
expense of the screw head constituting a 55 
relatively large protrusive element. 

It is not uncommon for the standard type 
of bone screw to be used with washers or 
other metallic inserts between the ^ screw 
head and the adjacent bone surface. Any 00 
such inclusions are likely to provide some 
degree of load spreading which would re- 
lieve bearing stress intensity on the bone 
surface. But this load spreading facility is 
often insufficient because bone surfaces are W 
very rarely flat and even where a washer or 
other insert is provided (unless 
moulded closely to fit the bone), the bearing . 
pressure exerted by the screw head remains, 
[n effect, a highly concentrated load and 70 
crumbling or other failure of the adjacent 
bone affected frequently occurs without 
sufficient compressive action at the frac- 
tured faces being achieved. 

The standard type of bone screw has 75 
several other shortcomings. For example, 
the near bone fragment is held relative to 
the remote portion purely by compressive 
forces which act in the line of the screw; the 
screw head merely abutting the cortical 8U 
surface of the near fragment as distinct from 
being firmly and securely anchored to that 
fragment. If the cortical bone layer directfy 
under the screw head provides inadequate 
support either during insertion or subse- w 
quwitly. then compression is lost and the 
near bone fragment is free to move relative 
to the trailing part of the screw. In consequ- 
ence, relative movement between the bone 
portions to be held can occur. w 
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or at the fracture sue. Clearly, 

its parem bone comprising. d 
(a) a shaft comprising a leading eno 
portion, a trailing end port.on. and a central 

"tri 6 oSTSS&mnly pitched screw 

fid but of *«« en t X c g h - e a n n a d of said 
(d) means on the lraum P tool for 
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driving the screw. m»k«w» « * ^ 
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diameter of said second tweaa i » b 
than the diameter o any other pa t of sa^ 
screw, thereby to adapted sere ^ ^ 

,o be joined b V„ * According hereto 
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will be required o provide J p 
action as referred to 'above, a nan s j 
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Referring to Figure I the shaft of the 
screw comprises leading end portion 6 and a 
trailing end portion 7 axially spaced apart by 
a substantially cylindrical shank g. The 
leading end portion is furnished with first 
screw thread 9 and the trailingend portion 
has a second screw thread 10. The threads 9 
and 10 are like-handed. This screw is i n . 
tended to be one for applying compressive 
action, hence the pitch of thread o „ slightly 
areater than that of thread 10. As will be 
leen from Figure I., the trailing end of the 
bone screw is furnished with a transverse 
slot 11 to which a screw driver or the like 
may be applied. 

The screw illustrated in Figure I is in- 
tended principally to engage the cancellous 
or spongy inner tissue of a bone. According. 
W both of its threads are of a form which 
may be described as acutely backed buttress 
wpe; in that the thread helices have press- 
I.tV faces 12 and 13 which are substantially 
normal to the longitudinal axis of the screw 
^TbackinTsurfaces 14 and 15. which are 

drawinVthat the bearing faces 12 and 13 are 
fn mutually confronting disposition, so as to 
Sc m much as possible, bone loading 
?o?ces parallel to the longitudinal axis of the 
*£w It will be understood however thai 
the invention is in no way limited to this or 

trading end ^«ion , nM ,boeej 
£% a= m - 1 h eSa 1 ^o A r£l 

remote bone fragment the arm s 
a B C e f o P re the screw „ Mffi'JfcCT 
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Before the screw is l"~";7 "~d with 1 

^^ngagement is ^ab^ - 
tinued turning of the j w«* • a 
cause the leading e "° .^"haonein* 
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screw head protrusion is avoided; and the 
threaded trailing end of the screw can be 
wholly sunken into the bone tissue. This in 
Turn allows, for example, the screw to be 
< nserted through the cartilage of a joint 
5 surface and buried beneath that surface so 
that the joint and its use would be un- 
affected by the presence of the bone screw. 
In other words, where hitherto a bone screw 
,n could not be applied through cartilage ow- 
10 Z j to the protrusive presence of a screw 
head within the joint, a screw according to 
the present invention may be effectively 
used in that location without impairing 
15 resumption of the normal joint relationship 
15 and without break or hindrance to ull 
re-establishment of the cartilage over the 
rubbing surfaces of the joint. 
The screw shown in Figures 2 and 3 is 
70 virtually the same as that shown in Figure I 
20 except for the leading end portion fe . having 
a thread 9a whereof the pitch is slightly less 
man that of the thread 10a of the trailing 
end portion 7a. Hence this screw is a 
M distraction screw; that is. one which, when 
25 Sned tends to hold the joined bone 
Smems slightly spaced apart or at east 
not firmly pressed each towards the other 
The screw shown in Figures 4 and 5 is 
30 virtually the same as that shown in Figure l 
excep for being provided with a cannula or 
taS 16 to provide for use of a guide wire 
in those cases where such is i required This 
embodiment also illustrates the provision of 
35 a hexagonal well 17. to receive a key 
35 spanner 8 instead of a screw driver slot such 
as that shown, at 11. in Figure I. 
WHAT WE CLAIM IS: 
1 A screw for use in connecting a 
40 fractured portion of a bone to its parent 

b Ta) \° m sKmprisin $ a leading end 
portion, a trailing end portion, and a central 
unthreaded portion; 
45 (b) a first uniformly pitched screw 
thread on said leading end portion; 

(c) a second uniformly pitched screw 
thread on said trailing end portion which, 
relative to said first screw thread, is lilce- 

50 handed but of different pitch, and 

(d) means on the trailing end of said 
trailing portion to accommodate a tool tor 
driving the screw, said screw being characte- 

55 ^0 m sa?d central portion spaces said end 
portions apart and is axially longer than 

either of tnem, ^-is.iin 
(ii) said second thread extends radially 
wholly bevond the circumference of said 
60 central portion, and the crest diameter ot 
said second thread is greater than the 
diameter of any other part of said screw 
therebv to adapt said screw (or enure 
encasement within the bone portions to be 
130 55 connected thereby and 



(iii) both of said threads are adapted to 
thread in the cancellous material of the 
respective bone portions to be joined by 
said screw. ^. . . 

2 A bone screw according to uaim l. 
wherein the pitch of said first screw thread » 
greater than that of said second screw 

th ?. 3d A bone screw according to Claim 1 
wherein the pitch of said first screw thread is 
less than that of said second screw thread. 

4. A bone screw according to any one ot 
the preceding claims, wherein said shaft has 
a cannula extending through its axial length. 

5 A bone screw substantially as herein 
described with reference to Figure 1 or 
Figures 2 and 3 or Figures 4 and 5 of the 
drawings herewith. 
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For the Applicant > 
F J CLEVELAND & COMPANY. 
Chartered Patent Agents, 
40/43 Chancery Lane, 
London WC2A UQ. 
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